Background synaptic activity levels for the simulations in Fig. 7 were as follows. For AMPA test groups, the background excitation was identical for all models (10,220 events /s; 13 Hz per synapse), while the background inhibition was adjusted for each model to achieve a baseline spike rate (when no test groups were active) of 25 Hz. Background inhibition rates for the axonal spiking, mixed spiking and dendritic spiking models respectively were 4,037 events /s (0.75 Hz per synapse), 5,544 events /s (1.0 Hz per synapse), and 14,103 events /s (2.6 Hz per synapse). For GABA test groups, the background inhibition rate was fixed at 3,066 events /s (0.6 Hz per synapse) for all models, while the background excitation was varied to achieve a baseline output rate of 25 Hz. Background excitation rates for the axonal spiking, mixed spiking and dendritic spiking models respectively were 8,432 events /s (10.5 Hz per synapse), 6,490 events /s (8.1 Hz per synapse) and 2,759 events /s (3.5 Hz per synapse).
Supplemental
Equations for Supplemental Table 1 For all voltage-dependent gates:
For all voltage-dependent gates except NaP s-gate: Figure S1 . The coefficient of variation for the total synaptic conductance trace is inversely related to the number of synapses being summed. Individual conductance waveforms for all 511 independent, randomly timed AMPA synapses from the simulations analyzed in Fig. 5A -D were summed together one-by-one. As more synapses were added to the sum total, the CV of the summed conductance waveform decreased. For both AMPA and GABA synapses, the effects of synchrony were enhanced by dendritic spiking. The y-axes in A and B show how effective clustered synapse groups were when they synchronous compared to when they were asynchronous. Since each clustered group was located on a specific dendritic branch, we were able to look at how much that branch contributed to spike initiation when the synapse group was synchronous compared to asynchronous. Clustered AMPA groups (A1, A2) were almost always more effective when synchronous than asynchronous (hence the positive y-values), and the effect of synchrony on the output rate was closely related to its effect on local spike initiation on the dendritic branch where the synchronous group was positioned. Clustered GABA groups (B1, B2) were almost always less effective when synchronous than asynchronous, which is why the y-values are negative. The xaxis values are positive because more dendritic spike initiation was able to occur near to the GABA synapses when they were synchronous than when they were asynchronous. In other words, synchronous GABA groups were less effective at suppressing local spike initiation in the dendrites. Synchronous GABA groups did still reduce local spike initiation, just not as effectively as asynchronous GABA groups (C1, C2, dashed lines show unity). 
E1 E2 E3 E4
Total dendritic NaF conductance (µS) Total dendritic NaF conductance (µS) Supplemental Figure S3 Edgerton, Hanson, Günay and Jaeger (2010) Supplemental Figure S3 . Properties of simplified model neurons that contained only two types of ion channels: fast sodium channels and Kv2-type delayed rectifier potassium channels. A. Example spike traces for four of the 2-channel models show spontaneous spiking and responses to +100 pA simulated somatic current injection. B. Reducing the dendritic g NaF level in the 2-channel models caused a decrease in the AHP depth, as was observed in the 9-channel models (compare to Fig. 2B) . However, the spontaneous firing rate and f out /I in curve did not match as well across the different dendritic g NaF distributions with only the 2 channels present (compare C to Fig. 2C ). D. Synaptic input-output curves for excitation (D1) and inhibition (D2) also show a difference from the 9-channel models (compare D1 to Fig. 3C ; compare D2 to Fig. 3F ). In the 2-channel models, the f out /F in curves for excitation were very similar to the somatic f out /I in curves shown in panel C. The f out /F in curves for inhibition showed that inhibition became less and less effective as the dendritic g NaF expression level increased. E. Spike timing variability was not as sensitive to dendritic g NaF in the 2-channel models (compare to Fig. 5 ). When the different 2-channel models were all made to fire at 25 Hz by varying either the amount of inhibition (black circles) or excitation (gray squares), the models with more dendritic g NaF required a smaller excitation/inhibition ratio to hit the target spike rate. This is similar to the 9-channel models and was expected from the results in D2. However, the coefficient of variation for the 2-channel models (E3) appeared to be more closely related to the total synaptic input amount (E2) than to the dendritic g NaF level. The same simulations showed that dendritic spike initiation varied from 0% to 100% across the models, similar to the 9-channel model series. The switch from axonal to dendritic initiation required somewhat higher dendritic g NaF levels in the 2-channel models, with approximately 50% dendritic initiation occurring in the model with the 150 µm gradient constant as compared to 75 µm for the 9-channel model series. Supplemental Figure S4 Edgerton, Hanson, Günay and Jaeger (2010) Supplemental Figure S4 .
Responses to synapse groups in the 2-channel models. The simulations described in Fig. 7 , where the effectiveness of small groups of synapses was measured for different synapse types, locations and timing, were repeated in a subset of the 2-channel models. A. For asynchronous synapse groups, the influence of synapse location (i.e. distance from the soma) in the 2-channel models showed a similar dependence on g NaF as in the 9-channel models (compare to Fig. 7C ).
For both excitatory and inhibitory synapse groups, there was a significant (p < 0.001, KW followed by MWU) proximal-over-distal bias in the low dendritic g NaF model (10 µm gradient), no significant location bias at intermediate g NaF (150 µm gradient model) and a significant distalover-proximal bias in the uniform g NaF model (p < 0.05, KW followed by MWU). B. The effects of synapse synchrony were also similar between the 2-channel models and the 9-channel models (compare to Fig. 7D ) in the following 3 ways: (1) with intermediate and uniformly high dendritic g NaF , synchronous AMPA groups were significantly more effective than asynchronous AMPA groups whether they were clustered or dispersed (p < 0.05, WSR); (2) the largest effects of synchrony were always associated with clustered AMPA groups in models with dendritic spike initiation; and (3) for GABA synapse groups, synchrony made them significantly less effective if the synapses were clustered together regardless of the g NaF distribution (p < 0.05, WSR). One difference between the 2-channel and 9-channel models was that the 2-channel model with the lowest dendritic g NaF level did not show a significant effect of AMPA synchrony. Supplemental Figure S5 Edgerton, Hanson, Günay and Jaeger (2010) Supplemental Figure S5 . Effects of synapse group location and synchrony were similar between the 2-channel models and the 9-channel models. The simulations described in Fig. 7 and Fig. 8 were repeated with the 2-channel versions of the axonal spiking and dendritic spiking models. For both AMPA groups (A-C) and GABA groups (D-F), the effect of each synapse group in the 2-channel models was highly correlated (p < 0.001, Spearman's rank correlation) with its effect in the 9-channel models. This was true for the effect of asynchronous synapse groups on the spike rate (A, D) , the additional effect of synapse synchrony on the spike rate (B, E; synchrony effect = spike rate effect of the synapse group when synchronous -spike rate effect of the same group when asynchronous), and the information rate of each synchronous group (C, F). Therefore, the 2-channel models confirmed the following conclusions: (1) increasing the dendritic g NaF level could switch the location bias of the model neuron from favoring proximal inputs to favoring distal inputs, and this switch occurred for both AMPA (A,C) and GABA (D,F) synapses; (2) synchrony among synapses generally increased the effectiveness of AMPA groups, and particularly increased the effectiveness of clustered AMPA groups in the dendritic spiking model (B); and (3) synchrony among GABA inputs generally reduced the effectiveness of clustered groups and had little effect on dispersed groups (E). For each plot, the dashed black line shows unity slope, the magenta line shows a linear regression fit to the data points, and the Spearman's correlation coefficient (ρ) and regression slope (k) are displayed in the black box. Regression slope values > 1 indicate that the effect was greater on average in the 2-channel model than to the 9-channel model, while slope values < 1 mean the opposite.
